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WHAT IS CLAIMED IS: 

1 . A method for enhancing bone^density or formation, the method comprising 
administering to at least one first cell ^associated with a region of a bone at least one first 
nucleic acid encoding at least one^angiogenic protein, such that the first nucleic acid is 
expressed in the cell to produtfe the angiogenic protein, whereby bone density or 
formation is enhanced wrfnin the region. 

2. The s rftethod of claim 1, wherein at least one of the nucleic acids is exposed 
to at least one cell in vivo lrhfeeregion of the bone. 

3. The method of claimi> > wherein at least one of the nucleic acids is exposed 
to at least one cell ex vivo, which is then deTrVesed/n vzvo t0 me region of the bone. 

4. The method of claim 1, wherein the angio^errtcprotein is a vascular 
endothelial growth factor (VEGF), a connectrye^rSsue growth factor (CTGF), VEGF2, 
VEGF-C, a fibroblast growth factor (EGfX an angiopoitein, an angiopoetin homologous 

pteins, an angiogenin, an angkJgenin-2, P1GF, or a derivative thereof. 

5. The methofTof claim 1, wherein the angiogenic protein is selected from the 
roup consisting^! VEGF121, VEGFahs, VEGF A i62, VEGF165, VEGF182, VEGFi 89 , and 

derivatiyesinereof. 

6. The method of claim 1, further comprising administering to at least one 
vith the region at least one second nucleic acid encoding at least 
such that the second nucleic acid is expressed in the cell to 
protein. 

7. The method of claim 6, wherein the osteogenic protein is selected^from the 
group consisting of a bone morphogenic protein (BMP), a transforrning-^fowth factor 
(TGF), a latent TGF binding protein (LTBP), latent membjane-protein-1 (LMP-1), a 
heparin-binding neurotrophic factor (FIBNF^jp^wTnand differentiation factor-5 (GDF- 
5), a parathyroid hormone (PTH), ajibrrjblast growth factor (FGF), an epidermal growth 
factor (EGF), a platelet-dejivetfgrowth factor (PDGF), an insulin-like growth factor, a 
growth factor rec£ptf5r7a cytokine, a chemotactic factor, a granulocyte/macrophage colony 
stimulatmg^tactor (GMCSF), a LIM mineralization protein (LMP), a leukemia inhibitory 
factortTIF), a hedgehog protein, midkine (MK), and derivatives thereof. 

8. ^-^The method of claim 6, wherein the osteogenic protein is selected from the 
group consistingof^BMP^Z BMP-3, BMP-4, BMP-5, BMP-6, BMP-7 and BMP-8. 

9. The method ofcteim^6, wherein the osteogenic protein is TGF-p 1 . 
The method of claim 6, wnefemjlie osteogenic protein is BMP-2. 
The method of claim 6, wherein the os'teogenic protein is MK. 
The method of claim 6, wherein the osteogenfc-p^otein is HBNF. 
The method of claim6pU4*eTe1frtEe angiogenic protein is a VEGF, and the 



second cell associated 
one osteogenic protein 
produce the osteogenic 
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14. The method of claim 6, wherein the angiogenic protein is a VEGF^jipd-the"' 
osteogenic protein is BMP-2. ^ 

15. The method of claim 6, wherein/ff^jrj^egemcprotein is a VEGF, and the 
osteogenic protein is MK. ^ 

16. Themeihedrffclaim 6, wherein the angiogenic protein is a VEGF, and the 
osteiigefritTprotein is HBNF. 

17. The method of claim 6, whereinJ]ae4irsrceTl and the second cell are the 

same. 
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Thej»ethod of claim 6, wherein the first nucleic acid and the second 
fe the same. 

A viral vector comprising at least one first nuclej£acid-e»e©drn^af least 
one angiogenic protein and aUeasLojie-seeendTinSl^Tc'acid encoding at least one 
oste©g«ntcTjrofem. ^ 

^-—20: The v iral vecto r- of claim -l-9 ^1iidi is a n- adenoviral vector : — - — 

21. V The vi\al vector 19, which is deficient in at least one essential gene 
ction. \ 

22. A bone graft comprising at least one first cell having at least one first 
exogenous nucleic acid encoding at least one angiogenic protein and at leasi one second 
cell having at least one second nucleic acid encoding at least one osteogenic protein. 

23. The bone graft of claim 19, wherein the osteogenic/protein is selected from 
the group consisting of a bone morphogenic protein (BMP), a.tfansforming growth factor 
(TGFj, a latent TGF binding protein (LTBP), latent membrmie protein- 1 (LMP-1), a 
hepann-binding neurotrophic factor (HBNF), growth ana differentiation factor-5 (GDF- 
5) 5/ a parathyroid hormone (PTH), a fibroblast growtjtfiactor (FGF), an epidermal growth 
factor (EGF), a platelet-derived growth factor (POGF), an insulin-like growth factor 

IGF), a growth factor receptor, a cytokine, a onemotactic factor, a 
granulocyte/macrophage colony stimulating factor (GMCSE), a LIM mineralization 
protein (LMP), a leukemia inhibitory factor (LIF), a hedgehog protein, midkine (MK).and 
derivatives thereof. 

24. The bone graft of^laim 19, wherein the angiogenic protein is a vascular 
endothelial growth factor (VEGF). 

25. The bone graft of claim 19, which is an allograft. 
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